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[57] ABSTRACI‘ 
A hydride storage for hydrogen comprises a preferably 
tubular solid casing for the storage material. In the 
interior of the casing, the storage material is bounded by 
a wall of a fabric, particularly metallic fabric, through 
which the hydrogen penetrates into, and out of, the 
material. Preferably, a highly elastic conduit (tubular 
body) permeable to gas and made of a metallic fabric is 
embedded in the storage material. 

18 Claims, 3 Drawing Figures 
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HYDRIDE STORAGE FOR HYDROGEN 

FIELD AND BACKGROUND OF THE 
INVENTION 

This invention relates in general to the construction 
of storage containers and in particular to a new and 
useful hydride storage for hydrogen. 
Depending on the required storage volume, even a 

plurality of such storages may be combined to a larger 
unit. Hydrogen as an energy carrier can be stored and 
shipped either in gaseous or liquid state, or also in the 
form of a metal hydride. Under normal ambience condi 
tions, hydrogen can be stored in the metal hydride form 
without problems, safely, and in a small space. In gen 
eral, the storage material, such as a metal alloy contain 
ing titanium, zirconium, chromium, and manganese, in 
the form of a powder, or of pellets (tablets), is received 
in elongated tubular casings having frontal and external 
connections. Most metals combine with hydrogen to 
metal hydrides, with, as a rule, heat being released if 
hydrogen is introduced to the metal, and heat being 
wanted to remove the hydrogen. The released or added 
heat of reaction must be dissipated from, or introduced 
into the storage material, depending on the direction of 
the reaction, as quickly as possible. Moreover, it must 
be taken into account that during charging of the stor» 
age, i.e. adsorption of hydrogen, the storage material 
expands. To minimize the pressure and/or temperature 
gradients within the storage material, it is sought to 
make all portions (partially volumes) of the storage 
material participate substantially uniformly in the re 
spective reaction during the charging or discharging of 
the storage. 
Up to the present time, this has been achieved only to 

an unsatisfactory extent with designs where the hydro 
gen is introduced or removed at one side, particularly at 
the front end, of an elongated tubular casing (German 
OS No. 30 22 859). 

SUMMARY OF THE CASING 

The present invention is directed to providing more 
satisfactory charging and discharging conditions, and 
particularly to a design resulting in shorter (mean) paths 
of ?ow in a casing volume ?lled with storage material, 
and to an improved temperature and pressure distribu 
tion. 

In accordance with the invention a hydride storage 
for hydrogen comprises a solid tubular casing in which 
the storage material is received and which has a ?rst 
closed end and an opposite second closed end, an exter 
nal connection connected into said first closed end hav 
ing a passage for hydrogen flow, a ?lter in said passage, 
a casing extending around said tube along its length and 
de?ning a boundary between the bottom of the storage 
material and said space within said casing between said 
casing wall and said tube where the hydrogen can flow 
freely, said tube having a wall formed of a fabric which 
is resistant to hydrogen. 

This design makes the volume of the storage material 
body elastically variable and, advantageously, acceler 
ates the hydrogenation and hydrogen release, while 
providing an additional ?ltration. 

Fabrics of this kind may be made of a plastic, for 
example. In such instances, it is advisable to activate the 
storage material to be hydrogenated, prior to introduc 
ing it into the hydride storage casing. 
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2 
In an advantageous embodiment, the fabric is a metal 

lic fabric. Metal fabrics are temperature resistant and 
make it possible to activate the storage material in the 
casing while applying higher temperatures. 
The fabric may also take the shape of a sleeve sur 

rounding the storage material and, advantageously, 
being equipped with a baf?e plate at the front end. 

In most instances, however, a hydride storage will be 
preferred having at least one conduit extending from 
the external connection of the casing and embedded in 
the storage material. According to claim 4, this conduit 
may be designed as a tubular body made of said fabric. 
To improve the charging and discharging capability 

in hydride storage elements of larger dimensions, it is 
advantageous to utilize the fabric both as a sleeve sur 
rounding the storage material, and as a conduit embed 
ded therein. 

In a hydride storage of one embodiment, the hydro 
gen is distributed and passes through the tubular body 
made of a highly elastic fabric well permeable to gas. 
Consequently, with usual elongated tubular casings, the 
hydrogen is introduced into and removed from the 
storage material substantially only in the radial direc 
tion. As the storage material expands during the charg 
ing, the tubular body yields accordingly. The result is 
that the casing walls are less loaded, so that the varia 
tions in dimensions may be provided while preserving 
the same safety as before, and the total weight of the 
storage structure can be reduced. 

It is advisable to make the metallic fabric of stainless 
steel wire, preferably such having a diameter of 0.04 
mm at most. 

Metal fabrics may be obtained therefrom having a 
mesh size of the order of up to 0.04 mm, preferably 0.01 
to 0.02 mm. With such a small mesh size, the metallic 
fabric may in addition function as a ?lter, since the 
passage of ?ne metal particles through the fabric is at 
least made difficult by apertures of this size. 

It has been found particularly advantageous to use as 
the metallic fabric a braid (lace or galloon) fabric. Such 
braid fabrics are made of relatively few thick wires in 
the warp direction, and of many thin wires in the ?lling 
direction. They surround the storage material as a 
sleeve or tubular body exhibiting optimum properties in 
its stiffness in the longitudinal direction, elasticity in the 
radial direction, mesh size, and shape of the apertures. 
To ensure a satisfactorily stable shape of the tubular 

body before and after its insertion in the storage mate 
rial, the body is made from a ?at piece of fabric by 
bending it round and welding in the axial direction. The 
handling of the tubular body and its securing is simpli 
?ed by ?tting it at its connection end into a bushing and 
welding it thereto. 
For safety reasons, an additional ?lter may be pro 

vided in the inventive hydride storage, in the form of a 
disc or plate which is inserted along with the bushing in 
the external connection of the casing. Accordingly, it is 
an object of the invention to provide an improved hy 
dride storage for hydrogen. 
The various features of novelty which characterize 

the invention are pointed out with particularity in the 
claims annexed to and forming a part of this disclosure. 
For a better understanding of the invention, its operat 
ing advantages and speci?c objects attained by its uses, 
reference is made to the accompanying drawings and 
descriptive matter in which preferred embodiments of 
the invention are illustrated. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

In the drawings: 
FIG. 1 is a longitudinal sectional view of a hydride 

storage container constructed in accordance with the 
invention; 
FIG. 2 is a view similar to FIG. 1 of another embodi 

ment; and 
FIG. 3 is a view similar to FIG. 1 of still another 

embodiment. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring to the drawings, in particular to FIG. 1, the 
invention embodied therein comprises a hydride storage 
for hydrogen which comprises a rigid tubular casing or 
housing 1 which contains a storage material 30 such as 
a powdery metal and which has one end which is closed 
by a ?tting plug 2 which is welded at 4 and an opposite 
other end with an external connection 3 and means 
de?ning a passage including a step bore 9 and the inte 
rior of a metal braid conduit 6 for the hydrogen ?ow. A 
?lter 10 is in the passage and a space 5 is de?ned around 
the passage principally around the conduit 6 and con 
tains the storage material 30. The hydrogen can ?ow 
freely into the space 5 and the conduit 6 is formed by a 
wall of a fabric material which is resistant to hydrogen 
and preferably a metal fabric and from a stainless steel 
wire having a particular mesh size. 
The hydride storage shown in FIG. 1 comprises a 

casing in the shape of a cylindrical tube 1 having its 
open ends closed by a ?tting plug 2 and, on the other 
side, by an external connection 3. 
Plug 2 and connection 3 are secured to cylindrical 

tube 1 on their front edges by welds 4. The interior of 
this casing is ?lled with a powdery storage metal 30. 
Centrally within the storage metal 30, a conduit 6 is 
provided which is formed by a tubular body of a metal~ 
lic braid fabric. The metallic fabric is made from stain 
less steel wire having a maximum diameter of 0.04 mm, 
and has a mesh size of about 0.01 mm. At the connection 
side, conduit 6 is ?tted into a bushing 7 of a steel resis 
tant to hydrogen, and secured to the front side of the 
bushing by a circular weld 8. 

External connection 3 is provided with a stepped 
bore 9 having its larger-diameter portion 10 located 
adjacent inner space 5 of the casing. In this larger por 
tion 10, bushing 7, ?tted to conduit 6, is inserted with 
the interposition of a ?lter plate 11. Bushing 7 is secured 
to the inside edge of connection 3 by a circular weld 12. 

Filter plate 11 comprises a sintered body of chromi 
um-nickel steel resistant to hydrogen. It is also possible, 
however, to employ a ?lter plate of a plastic resistant to 
hydrogen. The grade of ?ltration of the ?lter is 0.01 to 
0.02 mm. In the embodiment of FIG. 2, the storage 
material in the interior 5 of the solid casing (tube 1) of 
the hydride storage is surrounded by a sleeve 13 of a 
fabric made from steel wire having a mesh size of about 
0.02 mm. At the front side of sleeve 13, a baf?e plate 14 
is provided. Bushing 7 ?tted in connection 3 has three 
slots 15 providing communication between bore 9 and a 
vestibule 16. The other reference numerals are the same 
as in FIG. 1. Sleeve 13 surrounding the storage material 
is accommodated in casing 1 with only little play, yet 
without affecting the free ?ow of hydrogen there 
around. 

In the embodiment of FIG. 3, the metal fabric bounds 
the storage material both as a surrounding sleeve 13 and 
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4 
as an embedded conduit 6. Conduit 6 is secured to bush~ 
ing 7 by a circular weld 8; baf?e plate 14 is supported on 
bushing 7 by a ?ange 17. The introduced hydrogen 
branches downstream of ?lter plate 11; one part ?ows 
into metal-fabric conduit 6, the other part ?ows through 
slots 15 into vestibule 16 and therefrom into the gap 
between solid casing 1 and sleeve 13. During a dis 
charge the ?ow is received. 
While speci?c embodiments of the invention have 

been shown and described in detail to illustrate the 
application of the principles of the invention, it will be 
understood that the invention may be embodied other 
wise without departing from such principles. 
What is claimed is: . 
1. A hydride storage for hydrogen comprising a rigid 

tubular housing containing a storage material therein 
having one closed end and an opposite end with an 
external connection, means de?ning a bore in said exter 
nal connection and into said housing for the ?ow of 
hydrogen, a ?lter in said bore, a ?exible fabric material 
in the form of a tube extending axially in said housing 
and de?ning a space communicating with said bore, said 
fabric material being resistant to hydrogen and bound 
ing one axially extending surface of said storage mate 
rial so that hydrogen can pass into and out of said stor 
age material and so that said storage material can ex 
pand and contract radially into and out of said space. 

2. A hydride storage according to claim 1, wherein 
said fabric material is a metallic fabric. 

3. A hydride storage according to claim 2, wherein 
said metallic fabric is made from stainless steel wire. 

4. A hydride storage according to claim 3, wherein 
said metallic fabric has a mesh size of up to 0.04 mm. 

5. A hydride storage according to claim 4, wherein 
said mesh size is 0.01 to 0.02 mm. 

6. A hydride storage according to claim 3, wherein 
said metallic fabric is made from a steel wire having a 
diameter of up to 0.04 mm. 

7. A hydride storage according to claim 6, wherein 
said metallic fabric is a braid fabric. 

8. A hydride storage according to claim 1 wherein 
said fabric meterial in the form of a tube comprises a 
tubular conduit extending into said storage material, 
said space de?ned centrally in said storage material with 
storage material around said space. 

9. A hydride storage for hydrogen according to claim 
8, wherein said tubular conduit extends into said con 
nection and including a bushing in said connection en 
gaged around said conduit. 

10. A hydride storage according to claim 9, wherein 
said conduit is welded into said bushing. 

11. A hydride storage according to claim 9, wherein 
said bushing and said ?lter are fitted into said external 
connection. 

12. A hydride storage according to claim 9 wherein 
said storage material has an outer circumferential sur 
face in contact with an inner surface of said rigid tubu 
lar housing. 

13. A hydride storage according to claim 12 wherein 
said fabric material comprises a metallic fabric made 
from stainless steel wire having a diameter up to 0.04 
mm, said metallic fabric having a mesh size of between 
0.01 and 0.02 mm. 

14. A hydride storage according to claim 1 wherein 
said ?exible fabric material extends around said storage 
material and said space is de?ned between said ?exible 
fabric material and said rigid tubular housing. 



4,489,564 
5 

15. A hydride storage according to claim 14 wherein 
said fabric material comprises metallic fabric made of 
stainless steel wire having a diameter of up to 0.04 mm, 
said metallic fabric having a mesh size of 0.0l to 0.02 
mm. 

16. A hydride storage according to claim 14 including 
a baffle plate connected to said fabric material tube for 
separating said storage material from said space at one 
axial end of said space, a bushing connected to said bore 
and engaged with said baffle plate, said bushing having 
a plurality of slots for communicating said bore with 
said space. 
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17. A hydride storage according to claim 14 including 

a second fabric material tube extending into said storage 
material and de?ning a second space extending axially 
in said storage material said second space communicat 
ing with said bore. 

18. A hydride storage according to claim 17 including 
a bushing connected to said external connection and 
connected to said ?rst mentioned fabric material, said 
second fabric material extending into said bushing, said 
bushing having a plurality of holes therein communicat 
ing said bore with said ?rst mentioned space. 
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